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#M 2003-113534 



# 



mm 



* 



■9 ti-*SE**#trtt*E2?!l*^rLTV»* % fctf 
( 2 ) fTEjS£;&|nLR«E^J 4r^r1-& DN A ^ilR &Ca$A-t 

im&m 2 ] ^isj^E^i^^rt- & dn A^H^ot-Hf- 7ie 

[ie&s 3 ] ^i^m^e^i^i- & dn A^ui$ tLtzmm&mzm-? 

imxm 4 ] mif^iKmrnm £ w 1- & d n a dnat^sh*i 

im&m 5 j a£*iRiR«E^j £ ^r*r * d n a &-*m dnat^-s 

[it ^ 8 ] mmzmk<Dm**m«i&mkzmx't& - t 

[»*£9l »«r«MHc*AS*t*JE||^ MOM, &&£tf/X*± 
fir AT^Sf^ 1 - 8 v^-f a^fBmo^fi^^co^O^A^o 

[ffltt&E 1 0] m^m l ~~ 9 v*r*L^Etto^ri*K: J: OffttftttdgA* 
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2003-113534 ^ y 

^1 0-1 2v^-f^|B|R^^y ho 
SI 0-1 2fB*to>*y ho 
[0 0 0 1] 

[0 0 0 2] 

[t»0&#r] 

[0 0 0 3] 

tmjf, H7^.yx77-y>^Eric B. Kmiec«L 
^5KS [Proc. Natl. Acad. Sci. USA, V 
ol. 93, p 2 0 7 1-2 0 7 6 (1 9 9 6), ^MHMfcl ] Ttt, *fb3 
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2003-113534 ^ ^-y 

7t'J^^vtf K^tv^o DNA|WI±J: HRNAtDNAWH 

> (t h ym i n e) *«tt*>*LTV»*<0"C, Ifif|DNA'\^^|;^LT^4 

0. Igoucheva 'J^^WK (single s 

tranded oligonucleotides, J^T s s * V 
£-&&£) [Gene Therapy, Vol. 8, p391~399 

(2 0 0 1) , m*W&M2] *K&L1zo ii-ett*«r«»itioa£*$*J:-5 
^SSr^ffctciIBU WMfcfflJI&^O** l^T-^fc##$ 
*tfc<Hfcfl^**-MbU!:*9->* (uracil) fcoJtfcjfc-HftttaW)* 

[0 0 0 4] 

[^iram i ] 

Proc. Natl. Acad. Sci. USA, Vol. 
9 3, p2071~2076 (1996) 

Gene Therapy, Vol. 8, p391~399 (2001) 
[0 0 0 5] 
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2003-113534 £ 
lufBKum i e c t><D*j* =f* 9 V*^~Y (^^VrT) f±^ffc|£ji 

[0 0 0 6] 
[0 0 0 7] 

D N A *m^$m&~? § , rt>o3&*©ffi \,^m&M#> h fix v> * o 
[0 0 0 8] 
[MM * -5 * <7>#|£] 

[0 0 0 9] 

(1) ii£^|n|R«SB^JSr^r1-*DNAS:Wa4i-&xe ; ^tfcj&frlfij^ 
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#112 0 0 3 - 1 1 3 5 3 4 



9 t1rZ>^*^trMm®?m*%[LX^2>, frxf 

(2 ) mt2^rai^i@e^i^^rt-^ dn a zmmftizmx-t sum, 

[0 0 10] 

7 (binding motif) BJIItttiCk^S*, fflBDNAffiBS** 

[0 0 11] 
[0 0 12] 

[0 0 13] 

* 2 O+yfKtMrSJi* *^R«E^g ^tnDNA (i^H?© 

[0014] 

*St;^t-?,DNA (i^ADNA;^ 
Y\ $ y ay KVTDNAf) % *rtC^tiDNA (M#DNA) 
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2003-113534 ^ y 

o 

[0 0 15] 

*l&W^ffl$tL^^|p]^E^J*^-t- ^DNA (£IT, STfrloJH^DNA 

^*&*£^tfm&E^J*^LTV>SDNAT?2b£ 0 ICT rfflfO&J fcli. |R 
MmWLi> L < ii-g-OfflMII tOffitC^i^M L 9 *0*E3?!**i-* i * 
*BU ^^--SfcL^*E^J«:^rl-SCi:S:*ti*i-Sto-eii*v^ 0 -f£fc>*> 

afc«riRiRaE^i*^* DNA©f^»^rft^ttiRftciR56ti«r < , it^-m^m 

[0 0 16] 

OJ:Hr**DNA*«ttUft?)*L5-*jHDNA*ttinii:feS* 

o m *m d n a a -t ^ * g^p^ $mb5w:h v> * ^ 

o 
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2003-113534 ^ ^- v 

±m<o^ r tr >mm t tzm^mKmmm zm-t z d n a a, m k. \mm 

#WH5, 6 4 3, 7 6 2f, f5, 7 1 4, 3 2 3^316, 0 4 3, 0 2 8 
•wiz s 1 D N A t LTfSmt? *l£-«|D N A t |W| C^IC J; MMir^ i £ tf* 

[0 0 17] 

^^^wtm^hft^o mm.<Dmmmm<o^<7)D^A^^ (s P h a 

NA^IU; 0 
[0 0 18] 

^icLT3fe^fi^|p]^DNA-r n-f^Xotv^^x^ K£^-t& 

*-frh®m-t2> tl^telDNAm-i:t'^ 0 ±ffi co 

1 5 0 0 b p S-Wfcpt Lv* 0 5 0 0 b pJJlT<5^f:ii, m DiooDN 
A Srfi* £5> K&2r[Sj-e^ * * - x 5 K tcjf A1" * i <h {±$1 L v> C £ & 
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m 2003-113534 ^ ^-v : 



[0 0 19] 

^IIW4»0^|ql^BB^I : £r^rt-'SDNA^^l^T--fe*lcj: O^H^tt^co 

tefftT* * v V #Z 9 V^rf- K„ titfQi V L N A (WO 9 9/ 

1 4 2 2 6f»l;r/7V7» ^fcffiffiDNAK^S-grr & J: < > #K 

^Sra»AL-C5fcSj&O««*«fffc^* 0 KriBO^Sffigl^m^lPlRtKE^l*^* 

i o r njfe-r a i k tfx* § & o 

Kmm s tt^m^iRiR^se^i * & d n a k (g^H^ott^f- 

-7 (binding motif) BE?!U ^^Ig^Hi 1 ?)^ t "5 * DN AWSMi^ 
$tSi^t^ 0 te?B^t{iRNA*''J^7->t*t:j;I.DNA^ 

h <d r n a Kmrnz^z. %> mttMm-r & • 
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^#12 0 0 3- 1 1 3 5 3 4 ^ 

ffltKH^U. fcfc*.fcT, NF-kB, Sp 1, API, NF-IL6 ( 
C/EBP/?) „ AP 2, Oct-1, SRF. Et s - 1 ^o^H^^ 

[0 0 2 0] 
[0 0 2 1] 
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U t L < « 2 0 0 *l^Jl|*I<7)g|${£T£> I9> «£ <9 Sf £ L < & 1 0 0 :&Ml|*J-e& 
„ m'lft* L< fc*3 0m^rtT*ab^o 
[0 0 2 2] 

h i> x & a v^ 0 

[0 0 2 3] 
[^»J] 

[0 0 2 4] 

Red— shift Green Fluorescent Pr o t e i nl 

T 9 ^^ Kp QB I 2 5 (Quantum Biotechnologies 
Inc. ttS) i:#A$titv^Red-sh i f t Green Fluo 
rescent Protein (JJlTG F P <hR&#>i~&) £3- Kf Zfeitt 

O^Se^J^^-o<om**ffi^L/io PCR in vitro mutag 
enesis kit {? * ys*J*nm £^/BU GFP«CI^6 
6-6 8fi7^^I<^)H, 6 7fgOfny>^3-mn K>TA 
T^H-ih^ Y>X&&T&G\ l z^x.tzo dcoid^LTf^t/i^GFP (m 
GFP) If^tfS^iAL^GFP^n- V-f&mittZZti'eti'??* 
U'pDON-AI (?*7^4*ttm KJfAU pDON-mGFPtpD 
ON-GFP§:iiU:o CtibV?? X $ Kl ^ g £#tf T E^$C 5 0 fx 1 
1 ^ g<D 1 i p o f e c t am i n e 2 0 0 0 (LF 2 0 0 0, G 
ibco BRLttl) S:ftf5 0/< lOOp t i me i (G i b c o B 
RLttS) tU^X2 9 3mmiZh?>X7^? h U 4B^^^»^-esi 
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m 2 0 0 3- 1 13534 A ^-v : 11/ 



**-r*cfc<03Srv^ je^atfe^-^^WMft^tLfco -^gfp mittzmz^m 

[0 0 2 5] 

«$J2 

G F P m&fr<OV&Mm *^-f& mjfftRQLD N A (&T i rDNAt f^) 
Zft&tztbl^ 5tef\ 7^*5 KtC i r DNAm^mmt %2>$m&<D-'Z><D 
GFPmittW)nZ®.fr&A,tZo 7"?** Kp QB I 2 5 lC#A^tLTV^GF 
P 3kfK=?-<n£&m DEND (E?!l^<*>Ey!l#-§- 
2, 3) ^(BUI^EcoRI, BamHI (t & ? * 
-eMikLX&binfz7 6 0 bpODNASffr^y?^^ KpUC 1 9 
4*l±m) OEcoRI, BamHI "9*^f b ?$liZ%Lfr&A,tz 0 ov^T% ^^^7 
KOH i n d I I I. BamHIt^f hf|l:GFP Mfc^V&MW £: -f 
v-Us-hindlll (mm<Dm&m^ 4 ) iS^DEND^ffl^TitiH 
LT#^£DNA®fjt£. Hindi I I # 9^ ;H±$£) *5itFBam 
H I-em<bL-C#f>tL7^7 6 0 bpODNAifr^^io £ ? LT«li§$ 
tL^^** K*p u c GFP 0-0 t^LtZo 

ttz, GFPjlfKT-0^:@E^J*7 p 7^^-U s -E c o R I £ <fc <^ D E N D £ 
m^rm^LtzWifrZE c o R I. PvuII -ermbLT 
#<b*L£7 1 4 bp<^DNAifr^y7^5 KpUC19©EcoRI, Sma 
I^M MHIfcj&W^TEo #CV*T?, £07"?;*$ FOR UdHI, BamH 
I brB^^GFPjt^O^ie^J^^^-rv-U s -h i n d I I IiSi^D 
END£fflv^TiiipitT#^tL7cDNA|lfM-£H i n d I I I. B amHIti 
itLxn^fitz7 6 0 b p^DNA^fM-^m^^/io LTlffiS£ *i^7°7 
*5 KtpucGFPO-2 t^t/io 

ZbK, GFPmU^-f^^^-U 1 OOh i ndl I IiSi^Ul 0 Ob 
amh I (IE?d^>IE?!l#-S§- 5 . 6) T^ipS LT#<btL*:DN A^fit&H i n d 
I I I > BamHItMttl 1 0 b pODNAifr^ilUo JifEO^^ 
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KpucGFP 0-04^7 6 0 bp©HindI II-BamH IWtftZ 
i<O110 b p<DDNA®fJt£g#l&;i. ^< Fpuc GFPO-6^ti 

[0 0 2 6] 

pucGFPO-OfiGFP^n - K1-*£^O^JUcov>T$i££ffl£8CBB 
?!l*^rLTi3lK 'f hDNAOftSU 15 18b p"C*4 D pucGFP 

0 - 2 \*RQOm<0-- ^m±^ V>frh3 8Mifmtt^*)> -f 
-fDNA^I^ii 1 4 7 9 b pt^^ 0 KpucGFP0-6iiGF 
P£n- Ki-^it^O^ftt GFPatfST-^Ol 5 0-2 5 Ofi^M^f) 
5&J&Ztl&m^faKmim*&LT33t) > 4 hDNAO:S$Ji8 6 8 b p 
T$>&o @lAi:pucGFP0-0> HBCpucGFPO-2, El 1 C K 
pucGFPO-6 &m7Fir& 0 

[0 0 2 7] 

pucGFPO-0, pucGFPO-2. p u c GFP 0-6^W*Li 
Mb LfcPCRKJ: *K ^lpJ^DNA-e^-SO-0 irDNA, 0-2 

1 rDNA, 0-6 i rDNA^ll/: 0 0-0 i r DN A> 0-2 i 
r DNA<DftmiZl±-7°7 4 T-U s-ecoRI-1, Us-hindlll- 
1 (IB^O@e^iJ#-^ 7 , 8) „ ££0-6 i rDNAOf^Slcli7 p 7 / fv- 
Us-ecoRI-l, U100hindIII-l (Ifl?U^<7>@5?!l#-5§- 9 ) * 
ffifflLTfeo mGFP«feT-^#A^tLfc^^-rr^>^GhC^. »41GFP 
itf^O^StC^^Mt-^^OThAfi. 0-0 i rDNA. 0-2 irD 
NA, 0-6 irDNA \Z&tfZ>*iZ/X§&(D 5 ' ffi^«7^f-bV^i© 
3' i (EcoRI site) Ztl^tl 2 3 7 ^ 1 2 8 2, 2 3 7 tl 2 
4 3, 2 3 7 ^81 3f gOSSCi/^o i 1 t:^v^t, mGFPSf^-fe 

v^sv^irvftv^ it tc & tt & , nmm.m<omu k m^-t %> Moet 

[0 0 2 8] 

H*fe0!l3 

(ep i some) ^fA'tOmG F Pstfe^O^— ^M&SO 
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T> mWmmXhhmGTYmtt*®.&&A;ti'77*^ F (pcep-mGF 
P) ftffi(?)ZilOi^|fi]MDNA (i r D N A) ttzlizi > y n 
\zf%^tz sst'J =fov>i* *L^=SrR«F^<fflfla«»cSA Lfc Q s s * V =r<Di&mm 
?iJ£@S^OEe?!j#-5§- 1 0 tc^i- 0 
[0 0 2 9] 

(1) mx^&Lfzi r DNAK i4x^/-A m GFPil^^ 
^m^e £ ffc£ lb K , HMM 1 UpDON-mGFPHmGF 
P*fzc?-£^-fr 7 6 0 bp^HindIII-BamH I BrM" U e p i 
s o m a 1 ma mm alia nf§31^^ ^ — P CEP4 (Invitr 

o g e nttJR) OHindHI, BamHIW hOWCt^n-xV^L 
. 7 0 9^.^ Kp c e p-mGFPS:^ofc 0 4 8 ^i^yi/- h &c 2 9 3HHJ& ( 
8^fH) &3$v>T, 10% FB S^fr DEMEfit- UW&aiLfco -tit-P 
tt2yug<7)0-0 i rDNA, 0-2 irDNA. 0-6 i r DNA^f 
fit ft 9 4t> 5 ^HJT&gEtt L> fcjfc-efeifr L£ 0 2//gOsst'J^ 0 - 

0 irDNA. 0-2 i r D N A> 0-6 irDNAtl. 5//g^pc 
ep-mGFP#M4pUC19 (^^f^3>Fn-JH) *3 7. 5^1 
OOp t i me ni#ife-C#|RU 1^1*0 2 ^g^LF 2 0 0 0 ^r^tfOp t i m 
e n^i&tm^tZo 3. 5^ g©p c e p-mGFP^t*ttr3 7. 

Opt i me ni#ifet> IWJSO 2 ^gOLF2000 £^-frOp time n^Afe 

2 0^<7)^> + a^-y3>t, itlf>ODNA-LF 2 0 0 0 reag 
ent complexes SrfflHStCi^SnLT, 3 0^F^MzS.^S#> 5 
0j« KOOp t imen^itti^o 6f$F4 h 7>^7x^y a >f , 1ml 

01 0%FBS£^trDEMEig*ii£^nL*:o 4 8H^f> ^^f-f^Vh 
n-;Ht^^f-f/n>hD-;i/2(: liitjt «r & ffllfe (GFP NH&HBJ& 
) #*JL bfitefr^tzO KM Lt, IMSm^s =r*fzlt=mm<D i 
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rDNAtllJDNA^^tfp c e p-mGFPi:^^>^7x^y g 
fc^ijvfcttGFPIWMlI&tffJL&tL* id tefc!K 4 B gtcGFP^ttlffl^ 

ACStrGFP £ 9556 Lfco ^itefit J: *) y 9 ? y V > K fcffl^ f 

m G FP&^±<0&mm&<D®&(Dim"C$>2> 2 3 9 « 1 7jfflm$>tz *) <D 

g f p mnfflm<Dm± o - o i rDNAo#^t^#<, ^otftK&xtis 

s *V =Ttcj:*(>ooft3lfiPt?*o/io 4B©aaL^*ROMann-Wh i 
t n e y(DU»g*> s s * V *<DfeWtomz.tt~t 2> 0-0 i r DNAO 
ttftSWi^Xg (p<0. 0 5) *7FLtZo 
[0 0 3 0] 

[mi] 

___ 

dna i o *mm&tc 9(qgf pmt&mnm 

0—0 i r DNA 18. 21±4. 2 2fi 
0-2 i r DNA 11. 79±2. 84i 
0-6 i r DNA 5. 26±0. 74fll 
s s^y =f 5. 40 + 2. 6 4fl 

[0 0 3 1] 

(2) mmkL&\<* i rDNAi:i«x^/-AmGFPfi^fOM 
PCRiglBfcJ: flWttLfc i r DNA^ittttS £ t & < ttffl Lfcl&te, ± 

mnt&m 3 - ( 1 ) t m ttf^-em gfp atferoupatii^feo 1^1029 

3«4»^m^L7^GFP|^tt»<7)^:^m2 fcjjrTo ff^14LftvM r DN A 
Srffiffl LrtzWs^mmhmz^-f M s s * V =r i 19 mfr^tio 4 ®oafc£ Lfc 
HWa n n-Wh i t n e yOUt^^f, sst'J ^O^jg^Wc*^ 
&0-0 i r DN A N 0-2 i rDNAOfWliftl (p<0. 0 5 
) ZtfLJzo 

[0 0 3 2] 
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[^2] 

gg2 

DNA 1 0 4 »fefc 9 CDGFP[j§t$a)iaf& 

0-0 i r DNA 39. 27 + 9. 2 lffi 

0 — 2 i r DNA 20. 78±2. 8 01® 

0-6 i r DNA 13. 12 + 2. 1 5<@ 

sst!)^ 6. 54 + 2. 6 4j 

[0 0 3 3] 

— ^ S^Bfe"t?**p c e p-mGFPtflffiO-0 i r DNA?: 
[0 0 3 4] 

±|B (2) <a^K23V>T, ITOt-S)^^7X$ Ki±^tfc*BI|&Of< 
Tlc^A^itTv^v^t^^^t^ofdi:^^, pcep-GFPiO- 
0 irDNAt £_LfB |II-o#fe#T* 2 9 3 mm^MX U GFP 
*l^o 2 1. 2 2 ±4. 6 7%0«^tl37 p 7^^ K#Xot 

v^/io tot, ^2 H^StL^*|*S:y9^5 K^Aot^v>tt^iv^tM 
p c e p-mGFP#*A§iitv^iJSl^A^ % ^H^Stf* 
M^tL/z GFP Wttiffllfe^Sctt^ 3<Db&*) tftitzo 4 ioMt^O 
Mann-Whitne yOU^©^ sst'J =f<D4£W$J^Wt Z> 0 - 
0 i rDNAOmWftmZ^Mm (p<0. 0 5) 
[0 0 3 5] 
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^3 

DNA pee p-mGFP^A^*vfV^5» 

iomfc»)g)GFP MteSftlSflc 

0 — 0 i r DNA 201. 42 + 58. 4 2i 
0—2 i r DNA 1 0 9. 1 2 + 27. 4 8® 
0 — 6 i r DNA 72. 24 + 23. 9 7M 
s s^-V =f 3 9. 76 + 20. 9 4fi 

10 0 3 6] 

±wd,<D^m^^X > 7^7i^ is a > -\z\±=Mm<r> i r DNAi s s Or*) 

^W5 2 9 nmol, 0-0 i r DN A> 0 — 2 i r DNA, 0 — 
6 i rDNAO^;WWtL9. 5, 10. 1, 16. 6nmoI^i 
o -etL-Cfc, £o<7) i r DNA^-ftL^) sst'J rfj: ^#&^<7)^®^sjg 
^oTto ir DNA£§&^14L-C F7>X7x^y 3 > L I^K, 

L&v>t* F7^7i^y3> L/t±#^-r- , #m^^v^co( + ^:G F P 
a^^Sr^O 0-0 i r D NAT* «9 > sst'J^5 ffifJESJL_fc.-eab o £ 0 
0-0 i r DNAW s s^rV zf£ *9 f8H-f&4?fcv> & j&^fr £>-f , 

ss^-'J^lJ 8M£Sv> $Otm*kfr hit, i r D N AOlWii^O 
* -^y t- -f > ^f&ttj&* s s sj- rf «£ 59 {9 ffi < „ #F£^2gtf>|6j_t£3*\/>;fc t 

[0 0 3 7] 

tt^tfe^Om G F P SfST-^iA 

Retrovirus packaging kit ampho 9-/* 

ON— mG F P t±tttv >i*Jl/y 
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$iLX2 9 3»<7)^^ipt7to ii^^n-a>^Utt (2 9 3- 
1 0«) ^mGFPit'fET-^AoTV^.r ttiPCR-e^ipSb/iDNAif^O 

is-r^yxzffitirLxmmLfzo %fz, z<D2 9 3- 1 oipy/ADNA 

SrttlW LT. Pbn 1 )^ integration s i teti 

s i t e Km&^&mmm<Dm&i£D-NA<Dmi\*ffiVr u 1 ntf-^GFpa 

[0 0 3 8] 

mmm 5 

J^MtVtfZfUjrT-VX-mMLfziimmo-O i r D N A <D¥tWk tmGF 

p^#Mk3feo#^ 

2' — 0— me thyl RNA pho sphoami d i t eiCE-p 
hosphoamidite SrffiV^T. phosphoamidi te &"C^J& 
L£5' 79 J-?- RNA— e c oR I, 3' y'y^^r- RNA-hin 

d 1 1 i^mmmz^rti^timpm^mn^i k i 2ic^-r 0 i^w? 9 

^-'HSffiU p u c GFP L-CPCR^^foT#f>tL7t:0-0 

1 r DNAO-fc^iJL T>J- J t>xm.<7>5' 5fc3»Ht± 6 1@<7)^ ^MtV 
?l/*^F^o< 0 ,1(7). ie^rt-e^^l/T-^f^ll^tLilv^O-O i rD 
NASrRO-0 i rDNA^UUo 

2 IV x.)V~7V-\-<D&*7 x.)V\,Z4 075m^>2 9 3- 1 0«^v^{i2 9 3lffl 
l& (^^f^3>hn-;i/ffl) £J§v>T> — Bfe, 10% FBS&^frDEM 
E^ife-?— ^*L7to 4 / <g<Osst'J3 , H-0 i rDNAf/cliRO- 
0 i r DNA&O p time n^T?7 5 fx 1 \z.tz%> X o K#|RU 4 p g 
LF 2 0 0 0 S:^-tf|Wli<7)Op time ntgmtm-&tz 0 2 0frm<i V^a^ 
ft, C1ODNA-LF2 0 0 0 reagent complexes£tt 
KH^KiHtT. jgfc, 9 0^ 10 10% FB S^^-tfDEME^^^inL 
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T h 7^7x^ va ^=Ht ofc Q ig^^ s s^V ^<7)^;l/|[ii9 9 2. 0 0 
nrnolTN 0-0 i rDNAIil 7. 8 3 nmo K RO-0 i r DNA 
1417. 8 2nmolt**o/; 0 6 ftlQgU 1. 5m 1 © 1 0%FB S^ttfD 
EMEJ&ttfcaSftlLfco 16~18^t(:3% FBS^ttfDEME^i 

IE*£KGFPIMm£ifc£&£i6 % PBStio/;» h y yv>-C»* 

(16 0-19 0M) ^fe»t*#^©GFPBMfefflli&SrSfcx.^o 
JHDNA£jHtfc2 9 3- 1 OflUSfciStt* G F PHH&HM&tf>8b&>fc > h n~ 

fr<D2 9 3m&te&\if&'ly ? V*5\&ML1£o s s^V^ 

0-0 irDNA. RO-O i r DNA^V^cf^iKi, ¥^Win^x 
;H^^-e-tL-TtL^j5 4, 2 3 0 0> 3 8 0 0i©GFPittiW4 
o 2 9 3 - 1 0«l^1S*fci9(7)GFPI^tt«O^:^^4^i- o 

4|aI<50^jLL^||^Ma n n-Wh itne y<OUt^«> s st'J^ 
(D^Wtomzn-fZ 2 8iW i rDNA<7)iWttv^ftL^ti (p < 0 . 
0 5) Sr^L/io 
[0 0 3 9] 

[^4] 



314 





DNA 


1 0 4 ®«fefc 9 <DGF PE§tt»f£ 


0 


-0 i r DNA 


12.3 2±4. 0 8fll 


RO 


-0 i r DNA 


24. 20+3. 84M 


s 




0. 3 1 ±0. 0 8® 



[0 0 4 0] 

J£JLhO> RO-0 i r DNAfcJ:* 2 9 3 - 1 0«O|fe#^tIti 
|»sst'j3*t0-0 i r DNA^^i *) i>M\<* t<DM&i&MlZ> * 
if VJrf- Yif% i7 VT- -tr ^ <fc & frffifcm \~n LXMV£T~& V) , 
RO-0 i rDNAMSiVMi^tcv^WO-O irDNA«fcl9S 
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[0 0 4 1] 

^H^F-e^^ N F — * B <h -e<0^^»J1- & I — k B fc 
l^t'#<^^EL. TNF a^cO^-f h ><DMWtiZ£ oT I - * B&V >W. 
ItZtl&fNF- K&i)m&ik^PM^Wft-t& [Proc. Natl. A 
cad. Sci. USA, Vol. 9 K pi 1884 — 1 1888 (19 
9 4) ] o NF-/cB^«^ : ?c7)_L»fL^ab^NF-/ C B^^--7tv^Mv^DN 

2 9 3»:NF-«B^ftU -ettt^Ti^DNASe^iJ (5'-gattgc 
tttagcttggaaattccggagctg-3\ @e^!J##13) tm^ZtiX^Z [Eur. 
J. Biochem. Vol. 268, pl828~1836 (2001) ] 
o ZL<DWm* i r DNA^^O^f^^ie^iJ^XI-^Tt^H, Ho©^7 
>fv-. GFP-kB 1 > GFP-kB2, G F P — k B 3 (#7°^^^-<0^ 

mm**rti j etimmwpm j $i 4, 15, 1 6 c^t) ^^t^ 0 t-r 

GFP-kB 1 i:miB<^7 9 9^^-U s - E c o R I £fflv\ pucGFPO- 
0^^-KJ9tbL7tGFPilf^^'a-tfE coRI-B amHIiM-^MDNA 
t LtzP CRRj&fcfTVS ^MDNAir^-'Hffco ov^-ec<^iiiliiifM-^»M t 
lTGFP-kB2iUs-EcoRI fcfflV^P C R V\ i#im$r>i-&#*: 
o £*>K. £<7)*iipB®f# : S:|fM £ LtGF P — kB3<hUs— Ec oRI £Mv> 
^:PCR^v\ mmKZfttZo mbthfzmimWfrZE c o R I. BamHI 
-trri-fbLT, ^OiffJt&p u c GFR 0-0^OE coRI-BamH I®f>t£ 
Xfim^fzo -T? LT^^tt^-Z^X^ K£pucGFP0nf-0 tfir%L 
tz 0 
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pucGFPOnf-0 J3(±G F Pit^O^lRlK^BB^J tNF-« B*&-^ 
-=e^-7E^!l^tr-f h*»#4*LT*0. >fVt-hO*Slil 5 4 8 b 

p-eab^o Z^zfyXS. K^ilDNAC LTRNA - e c o R I 7=7 4 
RNA-hindlll :/?>f SfcWiS-e coRUS-hindll 
I^7^v- (SB^jliRNA- e c o R I 7^f^-, RNA-h i n d I I I 

Srl^TPCRiffofco ijMBLfc?^* > hii-ett-TttR 0 n 
f-0 irDNA, S0nf-0 i rDNAfc^U. 

2 9 3-1 0mfkh*1fT 4 > n-;i/-c£>£ 2 9 3 *fflJ5&tf>tfrJ&«4>&# 

^t>'f IfflD N h 7 >X 7 x ^ y g >t^^iii!fJ 5 fcRIC-e**^ 
sst'J^ RO-0 i r DNA. R 0 n f - 0 i r DNA. S 0 n f - 0 

i rDNA^$AU^f>6«, iM^^Wt:8 n g/m l <7)TNF 
a %Mz.tz 0 

<DWi*wkx^ MfflDN A*fr\nzMm.\^&nz> gfp ^m^>»^ =r > 

yu-)V<D2 9 3«Ufefc:&H-*'ty tify^Z' V^\^Ltz 0 s s*V=*V>^ 
^O^GFPRMfeWll&«:8 S-jH^LT, RO-0 i rDNA^6 0 0 0 
I, ROnf-0 irDNA. SOnf-0 i r DN Afi-e*L-F*L 1 7ifa% 
Mz-fZo sstp; RO-0 i r D N A> R0 n f-0 i r DNA, SO 
n f - 0 i r DNA^fflv>f:f^2 9 3 - 1 QfflflsL 1 J5$tfbtz <£>G F PE§ 
tfcfflll&<0&£^5 ic^-to ^HM^i^SOnf-O i r DN A€r 

4 LfcmJtkOM a n n -Wh i t n e yOUtM*, s st')=f 

OMi$^t*3tiWi rDNA^fW(it<ttti (p<0. 0 
5) £^L£o iK^H^^jg^f— yMm^mX^fitzR 0 n f - 0 

i rDNA, S0nf-0 i rDNAOf»ii, RO-0 i r DN AO 
8&3£fc*frL-Cfc#iftSg (p<0. 0 5) Sr^t7to 
[0 0 4 2] 
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[f5] 



^5 



DNA 




1 0 4 !HJ!&fo 


fc*>©GFP»f±»IJ6*jfc 


RO-0 i 


r DNA 


28. 


1 9± 6. 54M 


ROnf-0 


i r DNA 


6 1. 


02+1 3. 7 21 


SO n f -o 


i r DNA 


6 7. 


58+20. 3 lffi 


sstM 




0. 


49 + 0. 141® 



[0 0 4 3] 

1 ipof ectamine %m^XfflMW^MXLtz s 
i rDNAIi, ^tfr&ifcOi^\ «JR4gR»w»oT«^S ft4fctfe"t 4o 0-0 
i r DNA«tt sst'J rfOlJrhfrO— Tr* & A £ n tf-jBc**^* 

<> 0-0 i rDNAi:i^fIIi(7)M$IJs st'J^i^fiv^I^H 

£#\ ^BSojg*t± s s * »; rrj; i) L£ 0 .r oi&mfi, 0-0 

*E^H^fcM^§&®v*DNAK?>J£ i rDNACi 
At* <5>£ ilUotfMIW^^o i<Di rDNA©5' Z ? V 

F-«BOjg^^-*7BB2?!JSr#»t-5nx.T4, ffMii^fS]£f DN A (0 
nf-0 i r DNA) 1?** 0 ifc, iWI^lBjiafeNF- 

icBOife^f— 7gB^JSr0-0 i r DNAO^}:$AL^DNA(i-^ 
£ ^A L 0 n f - 0 irDNA O^^^E"? * o fc Q 
[0 0 4 4] 

mU-r-yaV Sr-fi GFP : &&fr<r>&&i 

PCR in vitro mutagenesis iSSrjfiffl U GF P jtfe 
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iF-OM^n K^t?**ATGtt»OGS:Ttc3gx.7to ^-T--va >GFP 

(ml GFP) itfST-^-pCEP 4 2 9 3«^h9> 

fflr<DH i n d I I I -Nh e I$fJf (-3 6 - 1 7 4) BECIIttm 
■C^UL^mG F PitfE^Oimm^H i n d I I I-Nh e IBffr (-3 6- 
174) tAtt#x.T, mu-f-va >GFP (dmGFP) SfeH 

iOdmGFPlf^lCiiSfgOT^ 2 0 If gOG^Zooffili^ 
<9> M#fi 1 9 8iM.mmtiX\<>2>o iOdmGFPjt^lUotv>5 7 6 0 b 
p Hindlll-BamHIijt*, pCEP4©H i ndl I I iBam 
HI^CWd^v^U fllfid^R^ Kp c e p- 

dmGFP^ot 

2UWfefH±£ifc0ll 3 i:|WI C^X\ 0-0 i rDNAt;J;>5, 5 a - x 

fc£fcfc^GFP»ttiWlftli, 1 TftMSiSfc 0 1 5 . 8 5±2. 0 0W# 
[0 0 4 5] 

[0 0 4 6] 

FREE TEXT 

SEQ ID N0:1; Gene encoding red-shifted green fluorescence protein. 

SEQ ID N0:2; PCR primer Us-EcoRI to amplify a gene encoding red-shifted 

green fluorescence protein. 

SEQ ID N0:3; PCR primer DEND to amplify a gene encoding red-shifted gree 
n fluorescence protein. 
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SEQ ID N0:4; PCR primer Us-Hindlll to amplify a gene encoding red-shifte 
d green fluorescence protein. 

SEQ ID N0:5; PCR primer UlOOHindlll to amplify a portion of gene encodin 
g red-shifted green fluorescence protein. 

SEQ ID N0:6; PCR primer DIOOBamHI to amplify a portion of gene encoding 
red-shifted green fluorescence protein. 

SEQ ID N0:7; PCR primer Us-EcoRI-1 to amplify a gene encoding red-shifte 
d green fluorescence protein. 

SEQ ID N0:8; PCR primer Us-HindIII-1 to amplify a gene encoding red-shif 
ted green fluorescence protein. 

SEQ ID N0:9; PCR primer U100HindIII-l to amplify a portion of gene encod 
ing red-shifted green fluorescence protein. 

SEQ ID NO: 10; Chimeric oligonucleotide ss Oligo. "nucleotides 1 to 4 and 
50 to 53 are 2' -O-methyluridine". 

SEQ ID NO: 11; PCR primer RNA-ecoRI to amplify a portion of gene encoding 
red-shifted green fluorescence protein, "nucleotides 1 to 6 are 2'-0-me 
thyl ribonucleotides other nucleotides are deoxyribonucleo tides" 
SEQ ID NO: 12; PCR primer RNA-hindlll to amplify a portion of gene encodi 
ng red-shifted green fluorescence protein. "nucleotides 1 to 6 are 2'- 
0-methyl ribonucleotides other nucleotides are deoxyribonucleo tides" 
SEQ ID NO: 14; PCR primer GFP-kBl to amplify a portion of gene encoding r 
ed-shifted green fluorescence protein. 

SEQ ID N0:15; PCR primer GFP-kB2 to amplify a portion of gene encoding r 
ed-shifted green fluorescence protein. 

SEQ ID N0:16; PCR primer GFP-kB3 to amplify a portion of gene encoding r 
ed-shifted green fluorescence protein. 
[0 0 4 7] 

[mm] 

SEQUENCE LISTING 
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<110> TAKARA BIO' INC. 

<120> Method for introducing mutation into target nucleic acid 
<130> T-1821 

<140> 
<141> 

<160> 16 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 720 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Gene encoding red-shifted 
green fluorescence protein. 

<400> 1 

atggctagca aaggagaaga actcttcact ggagttgtcc caattcttgt tgaattagat 60 
ggtgatgtta acggccacaa gttctctgtc agtggagagg gtgaaggtga tgcaacatac 120 
ggaaaactta ccctgaagtt catctgcact actggcaaac tgcctgttcc atggccaaca 180 
ctagtcacta ctctgtgcta tggtgttcaa tgcttttcaa gatacccgga tcatatgaaa 240 
cggcatgact ttttcaagag tgccatgccc gaaggttatg tacaggaaag gaccatcttc 300 
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ttcaaagatg acggcaacta caagacacgt gctgaagtca agtttgaagg tgataccctt 360 
gttaatagaa tcgagttaaa aggtattgac ttcaaggaag atggaaacat tctgggacac 420 
aaattggaat acaactataa ctcacacaat gtatacatca tggcagacaa acaaaagaat 480 
ggaatcaaag tgaacttcaa gacccgccac aacattgaag atggaagcgt tcaactagca 540 
gaccattatc aacaaaatac tccaattggc gatggccctg tccttttacc agacaaccat 600 
tacctgtcca cacaatctgc cctttcgaaa gatcccaacg aaaagagaga ccacatggtc 660 
cttcttgagt ttgtaacagc tgctgggatt acacatggca tggatgaact gtacaactga 720 

<210> 2 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer Us-EcoRI to 
amplify a gene encoding red-shifted green fluorescence 
protein. 

<400> 2 

cttgaattcg gtaccgagct cggatcgggc gcgcaagaaa 40 

<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: PCR primer DEND to amplify 
a gene encoding red-shifted green fluorescence protein. 

<400> 3 

cactggcggc cgttactagt 20 



<210> 4 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer Us-Hindlll 
to amplify a gene encoding red-shifted green fluorescence 
protein. 

<400> 4 

cttaagcttg gtaccgagct cggatcgggc gcgcaagaaa 40 



<210> 5 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer UlOOHindlll 
to amplify a portion of gene encoding red-shifted green 
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fluorescence protein. 



<400> 5 



ctaagcttct ggcaaactgc ctgttccatg gccaacacta 



40 



<210> 6 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer DIOOBamHI to 
amplify a portion of gene encoding red-shifted green 
fluorescence protein. 



<210> 7 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer Us-EcoRI-1 
to amplify a gene encoding red-shifted green fluorescence 



<400> 



6 



tcggatccaa gtcatgccgt ttcatatgat ccgggtatct 



40 



protein. 
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<400> 7 

gaattcggta ccgagctcgg atcgggcgcg caagaaa 37 

<210> 8 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer Us-HindIII-1 
to amplify a gene encoding red-shifted green fluorescence 
protein. 

<400> 8 

aagcttggta ccgagctcgg atcgggcgcg caagaaa 37 

<210> 9 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer U100HindIII-l 
to amplify a portion of gene encoding red-shifted green 
fluorescence protein. 
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<400> 9 

aagcttctgg caaactgcct gttccatggc caacacta 38 



<210> 10 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mod if ied_base 
<222> (1).. (4) 
<223> um 

<220> <221> modified_base 
<222> (50).. (53) 
<223> um 



<220> 

<223> Description of Artificial Sequence: Chimeric oligonucleotide 
•ss Oligo. 

<400> 10 

uuuuatcttg aaaagcattg aacaccatag cacagagtag tgactagtgu uuut 54 



<210> 11 
<211> 35 
<212> DNA 
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<213> Artificial Sequence 

<223> Description of Artificial Sequence: PCR primer RNA-ecoRI 
to amplify a portion of gene encoding red-shifted green 
fluorescence protein, "nucleotides 1 to 6 are 2'-0-methyl 
ribonucleotides other nucleotides are deoxyribonucleotides" 

<400> 11 

gaauucggta ccgagctcgg atcgggcgcg caaga 35 

<210> 12 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer RNA-hindlll 
to amplify a portion of gene encoding red-shifted green 
fluorescence protein, "nucleotides 1 to 6 are 2'-0-methyl 
ribonucleotides other nucleotides are deoxyribonucleotides" 

<400> 12 

aagcuuggta ccgagctcgg atcgggagag caaga 35 

<210> 13 
<211> 30 
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<212> DNA 

<213> homo sapience 
<400> 13 

gattgcttta gcttggaaat tccggagctg 30 

<210> 14 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer GFP-kBl to 
amplify a portion of gene encoding red-shifted green 
fluorescence protein. 

<400> 14 

agctaaagca atctcagttg tacagttcat ccatgccatg 40 

<210> 15 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: PCR primer GFP-kB2 to 
amplify a portion of gene encoding red-shifted green 
fluorescence protein. 
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<400> 15 

tccggaattt ccaagctaaa gcaatctcag ttgtacagtt 40 

<210> 16 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: PCR primer GFP-kB3 to 
amplify a portion of gene encoding red-shifted green 
fluorescence protein. 

<400> 16 

ttttggatcc cagctccgga atttccaagc taaagcaatc 40 
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mm 

(1) «^R«iBy!I«r*-f«-DNA«r««1-«X«; ^i^ft^ 
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